Combining ability in 6 x 6 half diallel crosses were estimated for yield and yield contributing characters in kenaf (Hibiscus cannabinus L.). Combining ability analysis revealed that mean square due to general combining ability (GCA) and specific combining ability (SCA) were significant for all the characters studied suggesting the presence of both additive and non-additive gene action for the inheritance of the concerned characters. The magnitude of GCA variance was considerably higher than that of SCA variance for days to 1 st flowering, fibre weight per plant and 1000-seed weight indicating the importance of additive gene action for these traits. The other characters were preponderantly controlled by non-additive gene action. Ranking of parents on GCA performance indicated that parent P 6 (Acc.2731) was the best general combiner for fibre yield and yield attributes. On the other hand, parents P 2 (Acc.4197) and P 3 (Acc.2922) were found to be the best for seed related traits. On SCA performance, the crosses P 3 x P 5 , P 1 x P 6 , P 3 x P 6 and P 4 x P 5 were found to be the best for fibre related traits, while the best specific crosses for seed related traits were P 2 x P 3 and P 2 x P 4 . For the development of high fibre or seed yielding kenaf varieties, either pedigree selection method or recurrent breeding is suggested depending on the genetic behavior of the trait.
INTRODUCTION
Kenaf with jute and roselle are the second most important bast fibre crops next to cotton (IJSG, 2004) . It is close relative to cotton and okra. Currently, it is growing with popularity in many countries of the world like India, China, Thailand and Vietnam (FAO, 2003) because of its high biological efficiency and wide ecological adaptability (Liu, 2003) . It is the major alternative to trees for the production of paper and other products in USA, Australia, China and Japan (Clark, 1962; Kano, 1997 and Liu, 2000) . In Bangladesh, it covers an area of 40 thousand hectare of land with 80-90 thousand tons of fibre production per annum (average yield 2.0-2.5 tons/ha) (BJRI, 2005) . It has the potential for a variety of uses from rope and twine to animal litter and bedding, rugs to livestock feed, bags to paper. Combining ability is the ability of a parent to produce inferior or superior combinations in one or series of crosses (Chaudhary, 1982) . Many commercial cultivars, besides their high agronomic performances, perform poorly in the F 1 generation, due to genetic hindrances in diverse cross combinations. Consequently, crossing in a diallel fashion is the only specific and effective technique for the measurement, identification and selection of superior genotypes (Mohammad, 2003) . Knowledge of combining ability is, therefore, important in selecting suitable parents for hybridization, proper understanding of inheritance of quantitative traits and also in identifying the promising crosses for future use in breeding program. Very little works has however, been done to understand the nature of gene effects and the inheritance of yield and yield components in kenaf under Bangladesh condition. The present investigation is an attempt to know the hybrid performance of the crosses involving six selected promising lines.
MATERIALS AND METHODS
The parental materials (six parents) were selected on the basis of morpho-molecular characterization of 25 kenaf genotypes ( Seeds of 21 entries including six parents and 15 F 1 s were grown on 5 th April, 2009 at BJRI in a randomize block design with three replications. Each plot consisted of three rows of 1 m length with spacing of 30 cm between rows and 8-10 cm between plants. Five plants were randomly selected from each entry over replication for recording data on days to 1 st flowering, plant height (m), stem-mid diameter (mm), green bark thickness (mm), fresh weight per plant (g), fibre weight per plant (g), stick weight per plant (g), number of fruits per plant, number of seeds per fruit and 1000-seed weight (g). Analysis of combining ability was done according to Griffing's (1956) method-2, model-1.
RESULTS AND DISCUSSION
Analysis of variance for combining ability (Table 2) showed highly significant mean squares due to GCA and SCA indicating both additive and non-additive gene actions were involved in the inheritance of studied traits. This result agreed with the findings of Sobhan (1993) in Hibiscus sabdariffa L. The ratio of GCA and SCA variances were more than unity for days to 1 st flowering, fibre weight per plant and 1000-seed weight which indicated the predominance of additive gene effects in the expression of the characters. Estimated GCA/SCA was less than unity for rest of the characters which revealed the predominance of non-additive gene action for those characters. These results have close agreement with the findings of Gupta and Singh (1986) in roselle and Qi et al. (2005) in kenaf but disagreed with the findings of Heliyanto et al. (1998) in kenaf. Mukewar et al. (1997) observed the predominance of additive gene action for seed yield per plant and number of capsules per plant in kenaf. Pace et al. (1998) reported that additive gene action was more important for yield components viz. plant height, fresh and dry weight of bark and usable stick in kenaf. However, when compared in terms of average effects (components), SCA effects were greater than those of GCA, indicating the importance of non-additive gene action in determining expression of yield components.
GCA effects of the parents
The estimates of GCA effects (Table 3) indicated that the parent P 3 and P 4 were good general combiner for early maturity as they had significant negative GCA effects for days to 1 st flowering. A positive GCA effect is desired for plant height to get a taller stature combination. The parent P 6 exhibited the highest and significant positive GCA effects which indicated that the parent was the best general combiner for plant height. It was also the best for fibre weight per plant and yield related other traits viz. stem-mid diameter, green bark thickness, fresh weight per plant and stick weight per plant. This was followed by P 2 and P 1 for most of the cases. Parents with negative GCA effects for 1000-seed weight considered as the best general combiner for smaller seed size. Parents P 3 and P 2 were the best general combiners for 1000-seed weight and also for higher number of fruits per plant (having higher GCA values). Similarly the parents P 2 and P 5 might be used for maximum number of seeds per fruit as they showed high estimate of GCA effects for this trait. The overall study of GCA effects of parents suggested that the parent P 6 was the best general combiner for fibre yield and yield related all traits, while parents P 2 and P 3 were the best general combiners for seed related characters. Therefore, they could be used as parents for yield improving program in kenaf. 
SCA effects of the crosses
The results of SCA effects of different characters are presented in Table 4 . The cross P 3 x P 5 showed significant positive SCA effects for fibre weight per plant. This was followed by P 1 x P 6 and P 3 x P 6 . These three crosses showed also significant and positive SCA effects for fibre related all traits viz. plant height, stem-mid diameter, fresh weight per plant and stick weight per plant. Generally crosses involving high x low general combiner for yield components perform better. Parents P 3 and P 5 were poor general combiner and parents P 6 and P 1 were good general combiner for fibre weight per plant and yield related other traits. Highly significant SCA value for fibre weight per plant was also observed in the cross P 4 x P 5 , in which both parents were poor combiner for fibre yield and yield related other traits. Crosses with high x low and low x low general combiner exhibiting high SCA effects were explained by Jinks (1956) as due to over-dominance and epistasis. High performance by crossing involving two parents with low x low general combiner has been explained as due to complementary gene action (Mohndiratta, 1968) . The crosses P 2 x P 3 and P 3 x P 4 showed maximum SCA effects for earliness in flowering and number of fruits per plant. For number of seeds per fruit, SCA effects were significant in the crosses P 3 x P 5 , P 3 x P 4 , P 2 x P 6 and P 2 x P 4 . Significant negative SCA effects for 1000-seed weight which is expected for smaller seed size were found in the crosses P 2 x P 4 , P 5 x P 6 , P 1 x P 2 and P 3 x P 4 . The above results indicated that the crosses P 3 x P 5 , P 1 x P 6 , P 3 x P 6 and P 4 x P 5 had significant SCA effects for fibre weight per plant associated with some yield contributing characters involving low x low, high x high and high x low GCA parents, while crosses P 2 x P 3 and P 2 x P 4 were found promising for earliness, smaller seed size and seed related other traits. Therefore, the SCA effects of these crosses could effectively be exploited in hybrid breeding program in kenaf.
